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(2) 

1 

19:*^ 1 ^IBigcDS^ao 

3 ] mM'prj: < i 4> 2 ocD^ >^-:?!»^^^j: €>St[5 
-cjB^^n-S. if^:B 1 ^IBiScD^^o 

4 ] mflB^ • ^> • 5^ y'm&mm^^. 

MtB^ r^'cDSutar ^7 -V y'mm^'cmm^ titcm i ffio 20 

[ nmm 6 ] mi iam 2 ffi<DS^S^;55 . 
mifB^^'j: < <b 2 ocD^ 'V :7*CD ^ -^co 1 -oo^y y'(D% 
1 W®[Hj-^ffi±cDll 2 fflcoiS ^/c:i<'-;^ <b . 30 

Wffi^5I-^M±CD^2^fflCD^v^•':. Ki^^^. 

f?iB^':^:7' • ^> • • ^5^^-;^cDll2^fi(D^i^ 
/c^-JUT&i. BtrfBI^ 2^-^:7*- • ^i/^- 

-=ei;^^-;u^|g2 ^ y' • ^> • ^^y' - ^V^-Mc 

[m^mi ] H^liB^^^/c^'-;^ • 'r>^ii<-if;55Hr)iB^ 

yy'(D^-^<Dir>tmcm^'c^^. tmm2irctEm<o 4o 

b ) H!riS5^ yy- • tly ■ ^'jy • *y ^-JU^ri^gPSSg 
[19*^9 ] mfSa. ) *iJ:0'b ) A*. 50 
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2 

2) H^^ie■^?*>'^®Ti'■5"^ ymt^icmmstitci erf 
T/su^^wrsmsHss ( I C) 9^ ^-^mriB-^ * 

3) milB I C5^-:/7'<h|5IDiii$^f$-:>?- v7' ■ • 5" 

4) H^^i^■5*''^. HffteiR'JWwe.n/c 1 C?--^:?-, fcj; 
5 ) HulBn-f- -(>if=&mMi \C^ y ^'CDsafBiiSSK-^ 

3e.{c#t?. iS^^8{cietS®:)?ffi„ 
[i»*:Sl 0] mih) *s. 

2 ) HtflB^ 1 fflCD»^/c*r-;^^rH^^iB5^ y 7-©^ ^© 1 

3) B^ria^1■gPliIS8ccg^r•5.fc^^)©m2ffl©^^^/c^- 

4 ) mum 1 ffl©«^/c^-;^<h HiriB02 iffl©«^/(:^i^" 

fbic^ts. iS^ssccfBig©:^^. 
m-cftm 5 n * . ni^m s Kieig©^^^. 

CiS^^l 2 ] SPib ) A3. 

1) 01 m(Dmm^miwti'fi>mf§t. 

2 ) OTiBm 1 mcommmm^mm^ -j y<D ^^©10© 

3) Biria31-a5(lSS(cSf^^'5fc*©02ffl©g^S^^ 

4 ) wmm 1 ffl©«i^w* i mum 2 iffl©s^s^i 

^m.mti^h^^is. ii*^8(cfa«s©:^e6. 

1 3 } mw^w^m^-:fyifmh?i-oimtmm 

■c*S, fS3<^ 1 2 cctBig©:^;ffio 
CM^Jll 4] epg3) *s. 

3 a ) ttfiBtii:S^S«*. B5iBii>Ad: < <!: 2 o©9^ y 
y<D^h<0\ o©^ 7"©0 1 J:i>'H?ieii>^d: < <!: 
4. 2 -:)©5^ 7'©^ %©MII©9' v 7'©02 W®K^*5-t± 

3 b) friB^i Wfffi<^:[^^;iaS©02M©^i^/^:^-^^ 

3 c) B(riB02W3B<tlBlCia5?©m2iffl©^S>"'*->' 



(3) 

3 

2m(ommmm^irLxm2^yy' ' t> ^ ^ i^-y-^^ 

mria^ y y'^mnm^msh('cm^m(^cmm'r^tc!sb<D^ lo 
>y • tiy ' ^vy'^ffammt^-^t^^yy' • :t> • ^ 

1 5 Ccmm(D^ yy' ' :t> ' ^ y y' ' y ^-i^. 
im^m 1 7 ] mn^'ptj: <ti,2 rxo^ y y'i)m^J:^1^ 

y y' • y ^ — 

[tmm 1 8 ] miis^ yy' ' ^> ' ^y y^s^mm^K 

tulB^^gpaJp^pCcS^T ^ /ces?)<D0 2 <h . 

^^^WL. tuiB^^^^i^MfBii 1 mcommmmtrnmrn 
2m<Dmmmm^mmr^m^t. ^^tsmKmmmm 30 

y^-i^. 

im^m 1 9 ] mME9^^^ffu^^yy ^^ih^-^^jimm 

[Mmm2 0 ] SufB^2fflcog^J^S^;:>5. 
rniiB^?^ < <b 4> 2 rJCD^ :7'CD 5 "^O 1 OCD^ :7*CD|| 

1 1^ Dig ^ CD® 2 m(DktA.fcyr^-Jl t . 
tr[IB::i>i^f <<!:*> 2 OCD^ :7'<D ^ i5>(0^m^ y y'COm 2 
Mffii^5JG^g^CD^2ffi<Z)^^^'':' K<b^g^. 40 
HUfB^':' * t:y - =^yy' ' ^ ^-;KDfj IB® 2 ffl<D 
t^^/c^^<-J^75^^ milB® 2 ^yy' - - ^ yy' ^ 
:x-)i^(D^m^'< y K^/M^r . rnrlB^^ y y' • :t> • ^ 

ju^sii-r iS5}t^ 1 8 t^amo^ yy :t> • ^ y 

y' - ^^y^-iy, 
[0 00 1] 
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^> • ^ ^; (Chip-on-chip packapinq) tCHT 

[000 2 ] 

1 9 8 o^f^^rtc, ^siHlsscoss<oit»nti. ^ ^* 

Xh^. ^yy' ^ ' ^yy' ' ^zy::L'-)V 

[0 0 0 3 ] ^ < cDJg^. 5^ *y • > • 5^ *7 ' ^ei^ 

r>^m(^cmm'r^ctf)^x^^^ ^yy - - ^yy 
mmt-m^t^c . y^)>v mmmm^ . -mom 

[0 00 4] ^6tC. r?' • :t> • ^ r?* • 

-y^m^^iyf Aiyy (tab) . y yyi:AB. ^ 
j^uy u yy • y yt^^^o m.^f)^<omi)^^xf(o^m 
mmcn^hti^. ^mmt^m^ 3 2 3 o e 0^. ^mm 
5 6 0 0 5 4 1 ^mm^mb 49539 4-^. 

^mm^y^b 3 9 9 8 9 8-^0 

r>t.^<<Dm^. ^^y^-iy(Dmf&mm<Dnmx i-o 
TO. ::i:^hf)nmr^o ^yymm<Dm^^im:& (pers 

onalization) 4>^U < S^JPiS^n^o ^fi. ^ y yltO 

:^j^\y'^)i^i^fc{t^< y ^-zyi^-^^jixmwm^'r t 
f)^x^^. mmfi(fC^yy=^m^^m'mx 

[000 6] 

^^mom.^.x^)^^ 

[000 7 ] 

y't . ^ y y^9\'Si^\Bi^(^mm.i^trcmmr^tcisb<D^ y 
y-:t>'^y y^^amm/tmmm t^mr^^yy 



(4) 

5 

[0 00 8] ^^H^<D±^fcJ:a^*^<Dffi<0*»L^,fccti>'^$ 
[0 00 9 ] 

{t. mi^yy^so. m2^yy'40. i6.i:a^yy'^ 

:t-> ' y'^^amm2 0 ^^t^o m 1 ^ ^'3 0 (DT 10 

^ ^$Ii^3 5ti. C4 (controlled collapse chip 
connection) ^*^/c;^<'-;^S^ 5 0 ^/c^i^i^ h ^ ^ 

mKmm^j:^<Dm^m^yyMmm^ifrLx. m2^y 
y'4o<Dr^f'^ym.m4 5itcmm}^cmm^ti^. 
^/c^^^-;^^^^ 5 o . yy^mm<Dtc^(Dmm&<o 
m^mss(^t;::ho cmmtm^t. ^yycom^^^^c 

^^yy'AOCDWyjO^fci^iD^y^yy'' y^'y^^^ (Mjjk 

[0010] C(Dnm(DmX{^. ^ :7* • ^> • 5^ -7' 
SBp^dS^ 2 0{t. m 1 ^ :7*3 0 (>cmm^ riMt/ofct; 

^ :':7-a5p°ai 0^. ~'^m(fcm^^mbx9v^\Bimcm 
mt^c^fj^x^^. 

[0 0 1 1 ] m2{tm2(Dmff^&^^yy' ' :t> ' ^yy' 
gPa^D^^-To ^ :7* ' ^> • 5^ :7*gPp°DSg|2 0 mtA, 30 
/cjJ^-;b^$t^o a 1 *Scfc(>'0 2CD£-^6r4>. «^/c 

xU>X (Ference) ftfe^C^fc-S T Chi p-oo-Chi p Intercon 
nections of Varied Characters tics J ti^>^^W<DM 

mmmx^^ i Buo^mmmmm (mmm^BUQ- 

9 8-011) ^cfBiS^nTl^-So ItA.fciJ'yM.^J:^ 

1) ^1^-;; :7•tct^^/c«C:r pJtgi^J:^Jl^^• y F^Mf^T 

^3:. Wl^tfiSa 1 2 5 urn. f 5^ 2 5 0 m mr^)^. 
4I>C^M^CD^^'u/ Mi. itaSOMm. f-:;^ 1 0 0 /Lim 

2) ^2^•>■7*CCC4 53:^/c;l^'-;^^DiE^J^^^^■r€>o 
C4CD»^iE{3:9 7/3 COP b/S n iT^ C <t:^)^rt . 
C 4 (5:^ 1 ^ y'<D^^\j^m^^^ y KCD t' ^tc^^D-y-J^j: 

3) mi^yy'=^m2^yy'ifcmK>mi^o ctntt. m 

mo^yy^ ' \:iy^ ' T> K • (chip pick an 

d place) (CPP) S^JB^fflC^r. V- 50 
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>• i^;^ (no-clean flux) . PADS. ai» 

^-yXn'?Ctf)SX^^. 

4) ti^/c:^^A^/c«^'-;^^ll2^•;;:7*tcffiD^^t:f 

WLm^mt/ofcmm)iSLm(fCj:'oxn'!> c c!:;&^-c^ 

5) ^yy' ' ' ^y y'^Si^mmitcm^'r^. c n 

ti. m^(Dy'iy^:^ • T> K • > (place and .1o 

in) tmt^Cj:^. mmr SM^^y KCcSB^C^^/c^S^ 

[0012] 034o^O*a4CC. ||34t>cfca'll4CD0!l^ 
ff]^ yy' ' t> ' ^ y y'^Sh^fr^-r. ^yy' - t> ' ^ 

yy'^\^^amm2o^t. ictA.fc7^^-)\^2etmm2 5 m 

3) ^/c&i7-ri-^> K (^4) ^3rtiS« 
5 7rtiC+i^t'r^ (cavity) 5 5^ffJ^U. ^2^';^ 
:7'4 0O±H^StS5 7CD±ffiif^Dig^^cT6o 

□°n^S^5 7Cc^g|•r^S^&i^/c^^<-J^5 o <b[^G;^ 

[0 0 1 3] ^5CC. m4(0^yy' ' ^> • ^ v :7'gl3n°n 
1 0 A^mmUfc^yy' ' ^> ■ ^yy' - ^^y^-iy^ 

fjk-r. y Yi-rK> F2 8ti. mmi 2(D±m(fcmm^ti 

7 6 ^^t^o }g#S'J7 1 Ei. ^ :7' - • ^ y'a5a°d 
1 0 A^S^7 2CC«i«fiqiCSi6IT^o ^fli^A6 6:fe 
cfc:C^':^:7*-feJl^W (encapsulant) 64ti. 5^-;'>^*30. 
40^{S^U. y-Ti-^KV K:|d J: i>'5^->-7*«3§6 OOifiJ 

x^^^^m-To ^mm62fit. r3>>'A*^h'r. w^i* 
t:^^^^. mm^m:^^m±Lfc^ y y ' :t> ' ^yy' ' 
y^-i^^mm-r^. ■ 

[0 0 1 4 ] 064oJ:O'07Oc^TJ:^^c\ 

> ' ^y y'^^^a 1 0 BCD^ yy^ ' ' ^ y ymA^m^ 

20{t. ^i^/c;^<-;^ • -O^:^-- !f 3 2^-gtfo 
/c;^^-;!/ • -r^^^^— tf3 2 5i. St^-^o^^e^taS^ 
glill2 ^ y y'4 0 cDr0l^^^C:r ^/ci*cc£vS^ciS^ i 
^m^-r^o Ei^/c;^^'-;^ • Y>^5?;i<-if 3 2Ei. 5^-:^ 
r^'40(DiocDr^T'^ :/Mi^tcs^M^n/cm 1 m<D{t 

McyT^-JV. ^m^mcmm^tifcm2m.(DiitA.fcyr^- 

ju. i6j:i^mimtm2m(D{tA.fc7i<-)V(Dm(Dmmii 

ttlXl>^^ ^7tc. msco'^yy' ' :t> • ^ y y'^Sh 
1 0 B^ligfflL/c^ •>:7* ■ :t> ' ^yy' ' ^^y^-'J^ 

mm^ti^^ mm7 2<orm{t. ^yy - - ^yy' 

/d^'-;U7 6^^tfo HI 5^-v:7-3 OWlta:. }g«^J7 8 
^<.i:->X\:L-V ' 7.y\^y¥l At'^^m.^tih. ^-V 
• ;<:7'u V ^yy' ' :t> ' ^y y'^^a 1 0 Bcom 



(5) 

7 

CO 0 1 5] m I Ui^^umi ^J^ac<Dik<omo:>^ y y 
tf^n-2>o -rtjiiois. ^yy'3 0t^yy'4 0^mrj:^ 

4 0^DRAM^->:7*ib. ^ y y' - :ty - v y'^^a 
D R A M ^ff^^-r ^ C <!: # 

^'^f)^M^XW-iBV^ ( metal lurqical) X 

(D^ yy' • :t> y y'^S^^t. [0l-titB^Ji«-r 

]fmifC%^^ yy'^ ' ^y y'^^aCOmmm^^^^ 20 

4 0&3:. rJ>»^:<:>'A. G a - A s 't? :«:>'^. S 

C) ^u;:?'! 3 O^C^^/c:j^'-;^ • 'r>^5i<— tf (x-^ 
1 4 0CcB$(0W:f6n-5o I C^':^:7'l 3 0(ir>cc7A 1 

4 0 <Dr t> r^HK® 1 4 5 i . I C ^ :7" 
1 3 ocor >^[iISgJiffitcj:orffM5n-S)^M<b 

-6>-Uri> . ^yy\ ^m^'y ^ y^. WtSPCBX-c 

0:feJ:Oli^/c^■-;^ • >^d<-1f 3 2 ^'^:cy^ 1 4 

o^s^-r^?&^ PMc-^-xh. M 

[0 0 1 7 ] S 1 o«:^-rj:occ. ^ffi^S-^rr3>:? 

(conformal) •n-7^^>y34 (^?^^^^>'^• 
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mmmi^m^>xmm^mm&i(^mm'r^ctx^^. 
c<Dw^mit<Dm^. «^/c^*-;^ • -o^^-- tf 3 2cd 

2^. 9\-^M^-^(DmKmm:<Dtc^(<C{tA.tc7r^-)\y ' -i 

tf3 2±^cti^fc;^^'-;^3 B^^f^-r^xg^ 

{4S3 8r5^-{ i^>^ur. ^^^/c^^^'-;^3 B^ffii^T 

isdc. ^^vr/sm.! 2(fcm^^tifc:^-j^^yy' 
^/T^To 01 3^c^-rcJ:^i^J:;^-•^^•^':':7*^S^^^■r^<b 

&<Dmm.. wm^^f^. i6j:z^:ty^yy'mmi'C:ioi'f^ 
Mn/ctt#g : mfS,^ y y^tmmmi^c^b^ < . mmrm^ 

p°p^«^ i^^«^-ca*s-r ^ c i tc J: o rfffisij^^Tt^^^fiS 

[0 0 1 8 } ^ 1 44o<:fci:>'ai 5^i. ^^0J<D||3(D^ 
^-2>o ^ ^> • 5^ ':^:7*a5n'ii8 0ti^n^n2OCD 

^yy'f)>^f&^2-:><D^)V-y'^^^. ^^jv-y'{tm 
yy'tm^mcmm^tlfcm2^ yy'3 0. 4 0:fo 
ctD^3 0A. 4 OA {m^i(^mi(D^yy* ' ^> • 
:7*g|5o°Dl 0^2ffl) ^^tf. C^^^rti. ^';;:7'30<b 

3 0A(Dnm^^m^^c[^^^'oXi.>^. 2r>(D^)i-y' 

<D^yy'{^. ^yy' ' :t> ' ^yy'^ffMm20A. C 

(Dmxmmmmm^s s^ifrux. mm.mi^cmmr^ 

8 4. C4S^8 6. ^^^y ]'mms2tj:t(omm.m 
mm^ifYLx. ^yy' ' :t> ' ^yy'm^uso^nmm 
i^ifcmm-^^o mi 4:fectc/0i 50^ yy^ • ^> • ^ 

X. m^^tcArmmtu^) . s 1 s^c. mi 40^ 

■7' • :t> • ^ ;^:7'a5a°D8 0^<^fflU/c^';;:7- • :t> * ^ 
^:7* • ^ •:^:7'3 0. 3 0A^C2OCD 
h • >^:7*U ^^9 2;55^«^J9 4^CctoTg^^5n 

rc^-5o h • xyuu; 2^3:. ^yy' • ^> • ^ 

■>:7*gPp°a8 OCDI^CD]Ktfc^^tgtC-r^« S«5 7^^-f 
t'f- -Y 5 5 f)mf&^tl. m2'9'yy'4 0 mJtMt^W^ 5 

;U2 6^. 7 CC^ :t> • ^ c/^'SPd^u^S^ 



(6) 

9 

C 0 0 1 9 ] 0 1 6 ti. *^?gcDll4(DSIi6ffJSgCCC^'2, 

mtJi^v • ^> * ^ :7* • >'^- V ^-iXD^mm^h 

•?-'v:7'3 0. 3 OA. 4 0. 4 0A. tBSS^SSS 
8 A. *J.tO'ie^SS8 8 B^^tfo CCD^r^S. ^ 

• ^ '>:7'§I5a°a8 0 Ati:^:7*-fe;u«9 6ri*±? 

8 8AtS. :7'^y^jA^pJ#gj^j:-r >:$?:7x-X9 O^^rr lo 

[ 0 0 2 0 ] 0 1 7 . :^m^(omb(DmmBmc%:h 

• ^^'SBp^pBOBti. • :t> • 
m^ummZ OAf)^^ yy''t>'^ y y'^ffuB 0 BCD± 

8C^^tf,'S^^l^T. • :^-> • ^'>:7'gI5a°a8 0 

m\A) tmmv^h. ^yy * ^t:^ * ^y^i^Sim 

m2 OA(D±'mmtA.fcm^-ajmfj:^m^^y K8 

^ • • ^ :7*gPp°aS^2 0 ACDTM«t3:^ 20 

/c^ 8 6 ^^tf o ^yy' ' t> ' ^y -^^Simm 8 

hm^O^m-C^^o ^':':7'4 0. 4 0A^gS^0^^. ^ 
:7' • ^> • ^ :7*g|5D°a@^^2 OA^^'^r^'SG. 30 
A(fC^tcf)^-yXm-B:^'\^^Ct'f)^f^rj:^m<DzL:t.y 
i^(Dmi>aSmV^^o 01 8tC. 01 7<D^ 

• ^ h «i§ 8 0 B 2 fi^tfSS^a^i^ 

[0 02 1 ] h^jgoftj 

[0 02 2] Ufc^^-oX:. :^mm('C%^^yy' ' t> • 

[0 02 3 ] ^t^tLX. :^^m<DmfSit'CmLXi:iT 40 

[0 024] ii) m^mcm^ifcmm^tifcT^r'^ 

y'^9\^^Mm^m^m^mmr^fc^(D^ yy - 1> - 
^ y y'^&mmt^^tj^mm:. 

n/c||l^(D^i^/^:;J^-;l'<b. HUf e^aJIelffitC^g^-r 50 
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m^iim(fC^-oxm^tifcmm\i^-\':^)i^t. ^^ts^^t 

(3) mi^prj:<th2-:><0^yy'f)^mtj:^tmiXBfS. 
$tia>. ±ie ( 1 ) tciBtgcDj^go 

( 4 ) BuiE^ V • :t > • 9^ :7*gi5p°agg|:^5 . mE^^ y 
f!riB^1-gi5lHlSgtCg^^-rS/cfi?)CD^2fflCDe^ig!g^ 

mx$>^. ±fB ( 1 ) (cnm(Dmmio 

( 5 ) mnm^Mm^^y'y ^mii^^'^mfj:mmx$>^. 

±IB ( 4 ) CClBiScD^go 

( 6 ) ws^Em2m<Dmm^mf)\ mn^prj: < i 1 2 r?© 

^yy'<D^^<Di -ocD^ ycom 1 WMPI— ¥®±<^ll 
2fflC0^i^/c^t<'-'J^i. mifB::i-^/j:< <5:^>2-:>05^':^:7*(D 

^ ^ cDj5ij(D ^ y'<Dm 2 nmm—w-m±<Dm 2 fflco^js 

^^y K<b^^^. fuiB^ ';':?*- :^-> • ^ y y' • -tv^^x- 

;KDm2^lfl(Dt^^/c^•-;^?:^5. t5iB®2 ^yy' ■ :t> - 
^yy''^^^^-}l(D^m^^y K^/^Lr. guiB^>:7* 
• :t> • ^yy' ' •=ei/^-JU^Sg2^':;:7' • :f > • ^ 

r;*- ^y^--;i/c<:Si^-rs. ±ia (4) ^am<Dmm. 
(7 ) mlia^i^/crf<'-;^ • ^^^Ti'^-iffjmM^ yy' • 
^> • ^'^^y • ^i;?^-;ucD^?^d:< ti^2-:)<o^ yy'o 
^fecDloifHlDiS^-C*^. ±iB (2) ^ciBig<D^ 

So 

(8) a) m^mcmm^nfcT^-TAymm^mr^ 

b) mflB^u^:?*- - ^yy' - ^>^^-;U>l:^a5[Hlgg 

(9) gpga) *5j:0*b) 

x^:/?Si^^W'r€>SIS[pIS§ ( I C) ^yy'^miEO:^ 

3) H?iB I c^yy'tmc'm^^n-:>^yy' • ^> • ^ 
•>:7'ajp°pS^^mfiB't/x/NCDr >^^i^(caxf)«t:t 

4) H?iB'^:cyN. mim^m-ffbtifcio^yy'. 4d<fc 
OftJiBBX 0 ^tifc^yy ' :t> • ^y y'^S^mmo) 

5) miE::i-f' Al^^^mi^l C^yy'<DmiEm^f^c^ 



n 

6) m^d.^yy' ' t> ' ^'>y' ' ^:sL^^^j^!^mm^ti 
5 6tc^tf. ±iB (8) tcfet8<7>:^« 

(10) ©Pgb) f)K 

2 ) mnm l fficDti^/c;i<'-;^*H^riB^ 'V :7-CD^ -i^co 1 

3) Iuia5^gPIaK^s^iK'T-5/c^^^)<Dm2fflcD^i^/c7^<■-^ 

6tc^tf. ±iB (8) tciS$go:^S6o 

(11) fuifiil>?:c < i 4> 2 ocD^ ^mmr^B 
m^tih. ±fB (8) cciEigcD:^;^. 

(12) $mh) 

1) ^ifficDa^g^^S:C:f6g:Fg<b. 

2 ) tulBm 1 ffiCD^SSS^^fuia^ 5 ^(D 1 0(D 

4 ) mm 1 fflcog^^s^ifufa^2 M(DS^i^s?^<b 

^SP§<b*$6CC^tf. ±fE (8) tCfBtSO:^ffi. 

(13) mifB^gPlHlSS:^>^:7*^^^^iA^pItBJ^j:M^-C^) 
±iB ( 1 2) ccie|g<7:>7?-ffi„ 

(14) e:Pg3) f)\ 
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